UK Patent Application „,,GB ...» 2 054 383 A 


{21 ) Application No 8023535 
(22) Date of filing 18 Jul 1980 

(30) Priority data 

(31) 79/25892 

(32) 25 Jul 1979 

(33) United Kingdom JOB) 
(43) Application published 

18NM981 

(51) INTCL" 
A61F 1/00 

(52) Domestic classification 
ASH AP 

(56) Documents cited 

None 
(6B) Field of search 

A5R 

(71) Applicants 
University of Exeter, 
North cota House, The 
Queen's Drive, Exeter, 
EX44GJ, Devon 

(72) Inventors 

Alan John CO ve let 
Robin Sidney Msekwood 
Ling 
(74) Agents 

MewfaurnEJHs&COv 
70 & 72 Chancery Lena, 
London, WC2A IAD 


(54) Plugs for the medullary canal of a 


(57) An implant 22, e.g. for locating a 
hip prosthesis, is placed in the 
medullary canal 1 8 of a bone 20 (e.g. 
the femur) and secured by pressurised 
cement 24. A push-fit plug 10 prevents 
cement penetrating down the canal. 
The plug can be biodegradable so that 
in time it dissolves away and does not 
modify the flexural rigidity of the 
cement/bone system and the risk of 
fractures occurring at the level of the 
plug is reduced. Additionally or 
alternatively, the outwardly facing end 
portion 16 of the plug mey be generally 
conical so that the thickness of the 
cement increases gradually and the 
flexural rigidity likewise changes 
gradually. 
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SPECIFICATION 

Plugs for the medullary canal off a bone 

,5 This invention relates to surgery in which an 
implant is placed in the medullary canal of a bone, 
and more particularly to plugs for insertion in the 
medullary canal in such surgery. 
An implant has to be placed in the medullary canal 

1 0 of a femur when a patient is to be given an artificial 
hip joint, in order to locate the hip prosthesis. The 
implant is located in the medullary canal by use of a 
bone cement e.g. polymethylmethacrylate cement. 
Such cement does not have any appreciable adhe- 

1 5 sive qualities, and relies for its security on obtaining 
a mechanical interlock with irregularities in the bone. 
Such mechanical interlocking is greatly enhanced if 
the cement is introduced into the canal under pres- 
sure. However, there is a tendency for the cement to 

20 flow down the medullary canal so it is not possible to 
use much pressure. To overcome this, it is known to 
insert a plug which Is a push fit inside the medullary 
canai and which prevents the cement flowing down 
the canal and permits greater pressurisation of the 

25 cement. It is known for such plugs to be formed from 
bone, orfrom bone cement. An improved plug made 
from a plastics material is the Seldel plug. Such a 
plastics plug will of course remain inside the medul- 
lary canal when the surgery is completed. A problem 

30 with all such known plugs is that because of such 
factors as the difference in Young's modulus bet- 
ween the bone and the bone cement, there is an 
abrupt change in the flexural rigidity of the bone at 
the plug. This has not uncommonly led to fractures 

35 at the level of the plug, for example if the patient 
should suffer a fall. A fracture at this level is very 
difficult to set 

According to one aspect of the present invention 
we provide a plug for the medullary canal of a bone, 

40 having a portion with sides adapted to be a push fit 
in the medullary canal, the plug being made of a 
biodegradable material. 

Preferably the plug has a tapering end portion, 
which preferably is generally conical. The plug can 

45 then be inserted in the medullary canal with the con- 
ically tapering portion facing into the part of the 
canal into which cement is to be introduced, so that 
when the cement is introduced the conically tapering 
portion forms a mould so that there is a gradually 

50 increasing thickness of cement in contact with the 
bone along the length of the tapering portion. This 
car then provide a gradual change in flexural rigidity 
of the cement/bone system along the plug. Being 
biodegradable, the plug will eventually dissolve, and 

55 so have no effect on flexural rigidity. 

According to a second aspect of the invention we 
provide a plug for the medullary canal of a bone, 
comprising a portion having sides adapted to be a 
push fit in the medullary canal, and a tapering end 

60 portion, preferably a generally conically tapering 
end portion. This plug can be of plastics material. 
The portion which has sides adapted to be a push fit 
in the medullary canal may be hollow, and may also 
have one or more slits in a longitudinal plane which 

65 permit flexing of said sides to facilitate insertion in 


the canal. 

The invention will be more clearly understood by 
reference to the accompanying drawings, wherein 
Figs. 1 and 2 are schematic sectional views of two 

70 plugs embodying the invention, in situ in a bone. 
Referring to Fig. 1, the plug 10 has a generally 
cylindrical portion 12 with generally parallel serrated 
sides 14. The sides 14 merge into a generally coni- 
cally tapered portion 16 of the plug. During surgery, 

75 the medullary canal 18 ofthe bone 20 such as a 
femur will be reamed out, and a plug 10 of suitable 
size for the reamed out canal will be introduced with 
the cylindrical portion 12 leading so that the coni- 
cally tapering portion 16 faces outwardly. The por- 

80 tion 12 is a push fit inside the canal 18, assisted by 
the serrations 14, and the plug is inserted for a suffi- 
cient distance to permit filling ofthe canal with 
cement as desired. 
Bone cement 24, e.g. polymethylmethacrylate 

85 bone cement is introduced into the open end ofthe 
medullary canal 18, suitably by retrograde filling 
above the plug 10, and pressurised. The desired 
implant 22 such as a hip prosthesis is then intro- 
duced into the medullary canal 18 by being inserted 

90 down the centre ofthe previously placed bone 

cement Further pressurisation ofthe bone cement is 
achieved at this stage by occluding the top ofthe 
medullary canal and allowing the generally wedge- 
shaped stem ofthe implant to force bone cement 

95 further into the medullary canal ofthe femur. Pres- 
surisation ofthe cement ensures that it is forced into 
the intertrabecular spaces ofthe bone structure 
thereby providing a good mechanical interlock so as 
to anchorthe implant securely. The plug 10 prevents 
1 00 pressurised cement flowing further down the medul- 
lary canal. 

Because the conically tapering portion 1 6 of the 
plug faces into the reamed out cavity ofthe canal 18 
which is filled wfth cement, it forms a mould for the 

105 cement so that the thickness of cement which is in 
contact with and mechanically interlocking with the 
bone 20 increases gradually along the length ofthe 
tapering portion 16. This means that the flexural 
rigidity of the cement/bone system also changes 

110 gradually in this region. The risk ofthe bone fractur- 
ing in this region is therefore reduced. 

The plug 10 is manufactured from a biodegradable 
material comprising stabilised ox fibrin, mixed with 
35% glycerol as a plasticizer. This material is 

1 15 described by Ian Cappernauld, P. Lawrie and D. A. 
French in "Properties of Bovine Fibrin Absorbable 
Implants", Surgery: Gynecology & Obstetrics, Janu- 
ary 1 977, Vol. 144, 3-7. It is available from Ethnor 
Division, Ethicon Limited, P.O. Box 408, Bankhead 

120 Avenue, Edinburgh, EH11 4HE, under the Trade Mark 
BIETHIUM. The plug 10 can be made by compres- 
sion moulding the powdered material, or by machin- 
ing from a round bar. Other biodegradable materials 
could of course be used. Because it is made of 

125 biodegradable material, the plug 10 eventually dis- 
solves, leaving behind the cement 24 with its gradu- 
ally increasing thickness around the region once 
occupied by the portion 1 6. Once this has happened, 
the flexural rigidity ofthe cement/bone system is 

130 unmodified by the plug, and so the risk of a fracture 
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occuring in this area is reduced even further. 

Referring now to Fig. 2. a plug 26 is shown which 
is moulded in the usual way from a non- 
biodegradable plastics material. A suitable material 

5 is ultra-high molecular weight polyethylene. It is 
generally similar to the plug 10 shown in Fig. 1,and 
in particular has a conically tapering portion 28 
which behaves in exactly the same manner as in Fig. 
1. There is also a generally cylindrical portion 30 

1 0 which has serrated sides 32 which are a push fit in 
the medullary canal 18, as before. However, the por- 
tion 30 is hollowed out to give a recess 34 open at 
the end of the plug remote from the portion 28. Two 
slits 36 are provided through the walls of the portion 

1 5 30, the slits being open at the end of the plug remote 
from the portion 28, and being in a longitudinal 
plane with respect to the plug. This effectively 
divides the portion 30 into two halves which can flex 
slightly towards each other. This facilitates insertion 

20 ofthe plug 26 into the canal 18. 
CLAIMS 

1. A plug for the medullary canal of a bone, com- 
prising a first portion having sides adapted to be a 
push fit in the medullary canal, and a second portion 

25 at one end thereof which tapers in the direction away 
from the first portion. 

2. A plug according to claim 1 made from plastics 
material. 

3. A plug according to claim 1 made from a 
30 biodegradable material. 

4. A plug according to claim 3 wherein the 
biodegradable material comprises ox fibrin. 

5. A plug according to claim 4 wherein the 
biodegradable material contains glycerol as a plasti- 

35 cizer. 

6. A plug according to claim 1 wherein the first 
portion is hollow. 

7. A plug according to claim 6 wherein the hol- 
low first portion has one or more slits in a longitudi- 

40 nal plane which permit flexing of said sides to facili- 
tate insertion in the canal. 

8. A plug according to claim 1 wherein the taper- 
ing second portion is generally conical. 

9. A plug for the medullary canal of a bone, hav- 
45 ing a first portion with sides adapted to be a push fit 

in the medullary canal, wherein the plug is made of a 
biodegradable material. 

10. A plug according to claim 9 wherein the 
biodegradable material comprises ox fibrin. 

50 11. A plug according to claim 10 wherein the 
biodegradable material contains glycerol as a plasti- 
cizer. 

1 2. A plug for the medullary canal of a bone, 
substantially as described herein with reference to 
55 Fig. 1 or Fig. 2 ofthe accompanying drawings. 
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